Abstract. A three-dimensional transport model, which uses winds from a stratospheric data assimilation system, is used to study the transport of supersonic aircraft exhaust in the lower stratosphere. A passive tracer is continuously injected into the transport model. The tracer source distribution is based on realistic scenarios for the daily emission rate of reactive nitrogen species for all forecasted flight routes. Winds are from northern hemisphere winter/spring months for 1979 and 1989; there are minimal differences between the tracer integrations for the 2 years. During the integration, peak tracer mixing ratios in the flight corridors are compared with the zonal mean and found to be greater by a factor of 2 or less. This implies that the zonal mean assumption used in two dimensional models is reasonable during winter and spring. There is a preference for pollutant buildup in the heavily traveled North Pacific and North Atlantic flight corridors. Pollutant concentration in the corridors depends on the position of the Aleutian anticyclone and the northern hemisphere polar vortex edge.
flight paths on the 500 K isentropic surface. Integrations were for 20 days in January for each of the years 1980-1994. In agreement with the single corridor study using the 3-D transport model, parcels released during winter along the Los Angeles-Tokyo corridor often get trapped in the Aleutian anticyclone while the New York-London emissions are excluded from it. To study the seasonal variability, 20-day integrations were done for January, March, July, and November 1992 for only the New York-London corridor. The buildup of emissions was strongest for July and weakest for January and November.
Model Description
Since this is a sequel to the single corridor study, the model as well as the winds used are identical to those used by Douglass et al. [ 1993] 
. The transport model is the Goddard 3-D chemical transport model (CTM) configured to run a passive
tracer. An upwind flux limited scheme [van Leer, 1974 ] is used to calculate horizontal transport at 2 latitude x 2.5 longitude resolution; further details concerning the implementation of this scheme are given by Allen et al. [1991] . The CTM has 8 tropospheric sigma levels and 11 stratospheric pressure levels in the vertical with an interface at 120 hPA. This is about a 2-km resolution in the troposphere and 3.5-kin resolution in the stratosphere. The nondiffusive transport scheme developed by Prather [1986] is used for vertical advection to compensate somewhat for the coarse vertical resolution.
Winds for the transport are taken from the STRATAN data assimilation procedure as described by Rood et al. [1989] . Previous studies have shown that the assimilation dynamics faithfully represent planetary-and synoptic-scale features in the transport model. Ozone simulations with the 3-D CTM, which use parameterized chemical production and loss rates from a 2-D model, compare favorably with observations from sondes, aircraft and satellite from the Total Ozone Mapping Spectrometer (TOMS) and Limb Infrared Monitor of the Stratosphere (LIMS) [Rood et al., 1991 . While synoptic-scale ozone features are accurately reproduced, on longer timescales there is evidence that an excessive residual circulation in the CTM leads to an unrealistic buildup of ozone in the upper troposphere and lower stratosphere at middle latitudes. This shortcoming is due to a large residual in the expected thermodynamic balance in the assimilated winds and is more thoroughly discussed by Weaver eta/. [1993] . A more recent assimilation procedure which gradually updates the incremental analyses [Schubert et al., 1993 ] is in closer thermodynamic balance and has a more reasonable residual circulation. This study is focussed on the horizontal distribution of exhaust at the level of injection and is insensitive to this aspect of the wind fields. The initial mixing ratio field is set to zero and at each time step (450 s) the mixing ratio is augmented using these emission rates. The published emissions rates are given in terms of NO• perturbation due to aircraft exhaust because NO x is the major odd nitrogen species at the tail pipe. However, once in the atmosphere, some of the NO x is converted to less reactive nitrogen species such as HNO 3 and N20 5. Therefore the total odd nitrogen (NOy) perturbation due to aircraft exhaust is a more realistic label for the tracer mixing ratio and will be used 
